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(54) Title: SUBSCRIBER TERMINAL FOR WIRELESS TELECOMMUNICATIONS SYSTEM 



(57) Abstract 

The present invention provides a sub- 
scriber terminal for communicating over a wire- 
less link widi a central terminal of a wireless 
telecommunications system, the subscriber ter- 
minal comprising a first signal processing unit 
(1 10) associated with an antenna (100) to trans- 
mit and receive signals over the wireless link at 
first firequencies within an operating frequency 
band. The first signal processing unit com- 
prises a frequency converter for converting sig- 
nals between said first frequencies and a sec- 
ond frequency. Further, a second signal pro- 
cessing unit (130) is provided remote from the 
first signal processing unit and associated with 
an item of telecommunications equipment (150) 
to pass signals between said item of telecommu- 
nications equipment and the first signal process- 
ing unit The second signal processing unit is 
formed from signal processing circuitry which 
is independent of the operating frequency t)and 
via a connection medium (120). 
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SUBSCRIBER TERMINAL FOR WIREU5SS imECOMMUNICATIONS SYSTCM 

FIELD OF THE INVENTION 
5 The present invention relates generally to wireless telecommunications 

systems, and more particularly to subscriber terminals for wireless 
telecommunications systems. 
BACKGROUND OF THE INVENTION 

A wireless telecommunications system has been proposed in which a 
10 geographical area is divided into cells, each cell having one or more central terminals 
(CTs) for communicating over wireless links with a number of subscriber terminals 
(STs) in the ceil. These wireless links are established over predetermined frequency 
channels, a frequency channel typically consisting of one frequency for uplink signals 
from a subscriber terminal to the central terminal, and another frequency for 
15 downlink signals from the central terminal to the subscriber terminal. 

The system finds a wide variety of possible applications, for example in rural, 
remote, or sparsely populated areas where the cost of laying permanent wire or 
optical networks would be too expensive, in heavily built-up areas where conventional 

- ~ -wired.systenis.ar5..at .fuU capacity or the cost of laying such systems would involve 

■ ' ' - - . ki* 

20 too much interruption to the e?cisting> infrastructure or be too expensive, and so on. 

In one embodiment, the central terminal may be connected to a telephone 
network and exists to relay messages from subscriber terminals in the cell controlled 
by the central terminal toithe telephone network,, and vice versa. By this approach, 
. an item of telecommunications equipment coimected to a subscriber terminal may 
25 ' make an outgoing call to the telephone network, and may receive incomings calls from 
' ' the telephone network. 

However, such a. wireless telecommunications system is not restricted to use 
with telephone signals, but could instead handle any other appropriate type of 
telecommunications signal, such as video signals, or data signals such as those used 
30 for transmitting data over the Internet, and in order to support new technologies s.iich 
as broadband and- video-on-demand technologies. 
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Figure 1 illustrates an example of a typical pribr art 'configuration for a 
subscriber terminal for such a wireless telecommunication^ 'system. Figure 1 includes 
. a schematic representation of customer premises 22. A. customer radio unit (CRU) 
.24, would typically be mounted on the "^customer's prbmises and may include a flat 
5 panpl antenna or the like 23. The customer radio unit is-riiduhted at a location on the 
custorner's premises, or on a mast, etc, and in an orientation such that the flat panel 
antenna 23 within the customer radio unit 24 faces in the direction 26 .of- the central 
terminal for the service area in which the biistomer raciio unit 24 is loeated: 

Jhe customer radio unit 24 is typically 'cofiridc\ed^ line 28 to a 

10 power supply unit (PSU) 30 within the customer's premises, -The power. supply unit 
30 is .connected to the local power supply for providing -poWfer to thexustomer radio 
, unit 24. and to a network terminai unit (NTUySiV The customer! radio unit is also 
- eormected via the power supply unit 30" td'the network terminal unit 32, .which in turn 
/is connected to telecornmunicatioW equipment in 'the "cust(^ for 
15 -£xample.to one or more telephones 34, facsimile machines- 35 aiYd computers 38. The 
. . telecomipunications equipment is represented as being within a single customer's 
premises,. , Ho\yever, this need not be the case, as the subscriber terminal 20 may 
support more than one line, " so ' that: ' k' number -'^ '^ 

telecommunications equipment couid be supported by a single subscriber. terminal 20. 
20 The. subscriber terminal 20 can also be arranged to support analog and digital 
r communications, for example analog communications at 16. 32 or 64Kbits/sec or 
. digital conmiunications in accordance with the ISDN BRA standard. 

The CRU 24 typically includes all of the necessary processing circuitry to 
convert incoming wireless telecommunications signals into signals recognisable by the 
25 items of telecommunications equipment, and also to convert ^uch signals from those 
items of telecommunications equipment into wireless telecommunications signals for 
transmission from the antenna 23. 

A significant problem with this approach is that the CRU 24 is an expensive 
item of equipment to replace. Since this is generally located on the. outside of the 
30 . customer's premises, it is prone to theft. In addition, all of the components within 
the CRU 24 have to be able to withstand the exposure to varying climatic conditions 
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that arise as a resuk- of the CRU 24 being mounted externally. For example, the 
- componerits.must.be able to withstand significant variations in temperature, and 
variations in humidjty. 

• ' - Howev<^, one- reason why the CRU 24 has previously included all of the 
5 necessary .processing circuitry to convert incoming wireless teleco'mriiunications 

• signals, into signals recognisable by the items of teiecommurlicatiohs equipment is that 
' '■ it reduces: the technical cpniplexity of the subscriber terminal to have' all of the 

processing circuitry ii^ one l^pusing. . . 
■ ' ' : Further/ problems with attenuation of the wireless signals transmitted between 
10- . the central ■ terminal and the subscriber terminal, and vice versa, have previously 
- ' dictated: that the proqessing circuits of the subscriber terniinal should be located 
• physically cjos^jo the antenna 23. To illustrate this, it will be appreciated that a 

signal transmitted from, the central terminal at a predetermined 'power level will be 

• ^attenuated ag^ it-is propagated tq the antenna 23 of the subscriber tettninal 20, Once 
^15' the-signal has been received by the antenna 23, there will also be further attenuation 

' widiin . the'r$ub3criber .tenninal . as the signal is passed from the' antenna to the 
processing circuits .jyithin the subscriber terminal. Clearly, the filirther Sway those 
' • ' processing cifcuit^.^tre. from th^ antenna, then the greater the atten(iktion is likely to 
' ^ ' ' *be;. A signal strength threshold will be determined below which a signal cannot be 
■^'- 20^ »processed by the processing circuits . within the subscriber terniinal 20". Hence, in 
order to improve the range of the wireless telecommunications system, it has been 
considered advisable to - minimise the distance between the anteima 23 and the 
processing circuitry of the subscriber terminal provided to process that received 
■i signal. 

15 . . i. The above requirements have led to the development of subscriber terminals 
' ' such as those illustrated in Figure 1, in which an expensive customer radio unit 24 

engineered to withstand exposure to varying climatic conditions has been mounted on 

the exterior of a subscriber's premises. 

SUMMARY OF THE INVENTION ' 
'30. . : . Viewed from a first aspect, the present invention provides a subscriber 

terminal for .co.mmuniQaling over a wireless link with a central terminal of a wireless 
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telecortimunications system; • the subscriber terminal ,Qpmprising: a first signal 
processing unit associated with an antenna to transmit and receive signals over the 
wireless link at first frequencies within an operating frequency band, the first signal 
procesfsing unit Comprising a frequency- converter for converting signals between said 
5 first freqtiencies and-a second. frequency; a second signal processing unit remote from 
the first signal processing ufiit and associated with an item of telecommunications 
equiprrient to pass signals between said item of telecoromunicatipns equipment and the 
first sigrial pfocessirig uriitV' the. second; signal processing unit being formed from 
signal processing circuitry which is independent of the operating frequency band, the 

10 signals being passed between the first .signal processing, unit and the second signal 
processing unit at the second frequency [via. a coimection med^iuni connecting the first 
and "secbftd signal protessihg -unitsi' .^ - . ..^ , 

In accordance with the present invention,: the subscriber terminal comprises 
two distinct signal* processing units; the first si^^ unit being associated 

15 with ah aiitenn^^' of the subscriber, "teiwinal^.. a^^ second signal processing unit 
being associated "with- an-^ ftem ofi/telecjonimunicatipns .pqu^^^ connected to the 
^ ' subscriber terminal^ " 'Signals' are traiismi^te^^ antenna, and received by the 

antenna, via a wireless link' af^firstlireqmeneiesr within an.pperating frequency band. 
In accordance with the present invention,. .the first signal processing, unit comprises 

20 a frequency converter for converting signals between said first frequencies and a 
second 'frequency. Typically,: the .second frequency will be less than the first 
frequency. 

The first and second signal processing units are connected via a connection 
medium, and the telecommunications signals are thea passed between the first and 
25 second 'signal processing units'via the connection medium, at the second frequency. 

"Given this approach, the second, signal processing . unit can then be formed 
from signal processing circuitry which, is ijadependent^ p.f the operating frequency 
band. Hence, the same second signal processing unit can be used, irrespective of the 
operating 'frequency band used for the wireless communications between the 
30 subscriber terminal arid a central terminal. Further, the above approach significantly 
reduces the amounts of circuitry ..required within -,the .first , signal processing unit 



k 

CiT?pT/GB98/03420 



BNSDOCID:<WO 9927720A1 I > 



i 

wo 99/2^720 



PCT/GB98/03420 



associated with tW'^riteiina/ thereby reducing the complexity of the. first signal 
processing unit. ' " ^ . . 

The actual location of the first and second signal processing units within the 
subscriber's premiseis' is ia matter of installation choice: However,, since the first 
5 signal processing limt' is associated with the antenna, it is likely to^be.^rpou,nted close 
to the antenna/ and so is likely to'be mounted externaUy, .^In suph m eipbodiment, 
the subscriber terminal 'of the pfesentnnVention .offers significant adyan^ag^s over the 
prior art^ since th6 first signal pr&efessing4mit.dpntain§ significantly less, processing 
circuitry than the Custoniefr radio" kiiit^oJ the pciw art sy^scriber. temxinal. , Indeed, 
10^ a significant amou'nt- of processing whi^^ performed within the 

customer radio uAit is in accordance-with (the: present iAvention^performed \yithin the 
second signal processing unit associated .jwith the item of , telecommi^nications 
equipment.' AssUtriing the first sigiial processing unitjs manufactured to withstand 
external use^theri *ffie'conipdn6m'sWi&^ the fir§t ;S.ignal .processings unjt. will have to 
15 be^able to^withstand the exposure i^ePvarying clim^itic conditions4n. the. same way that 
the compoiients within the customer. fadiomnit ofjthe^fri^or art subscriber terminal had 
to'withstanci thoSfe4:litnaEtic'coh^^^^ first sign^Lprocessing unit 

haV signifi6a^ftj^^^ 3 first signal processing 

unit with 'the ne'cfessary specifications than it is to produce. a customer radio unit of 
20 the prior art: ' . -.; - - . 

Given that the first signal processing unit is cheaper than the customer radio 
unit of the prior art, then it is also less prone to theft than the customer radio unit of 
the prior art subscriber terminal. ' • ' .... 

As mentioned earlier, ther^xact Jocation of the first and second signal 
25 processing' units is " a matter of installation choice. Hqwever, in preferred 
embodiments, the first signal processing unit is arranged to, be mounted on the 
exterior of a subscriber's premises, whereas the second signal processing unit is 
arranged to be located within the subscriber's premises. 

Since the first signal processing unit is intended in preferred embodiments to 
30 be mounted oh the exterior of ' a subscriber's preniises,. then it needs to be 
' iriariufactured to* an appropriate specification which vyill. ensure, satisfactory operation 
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of the' first signal processing unit wheti mounted 'externally.. Examples of 
environmental issues which would typically -be taken into . consideration when 
designing the first signal processing unit are temperature variation, humidity, 
corrosion, pfotedtion against the ingress of moisture,^ vibration^ etc. 

5 * • ' Hovv'evef; in preferred embodiments, the second' signal processing .unit is 
"arranged to be located within the subscribfer's premises, and hence does not need to 
be^rhahufactured'to such a high specification. Whilst the same*general environmental 
issues are again likely to be considered when designing the second, signal , processing 
unit^ it is clear* that the enviroiinieritkl issues ajre unlikely . t'o>?plaee: ;^uch;-smngent 

10 conkfaints on a' processing 'unit inten<ied for internal . s - ' 'w . 

The connection medium corinfecting the firsthand second sigiial prQce§sing units 

may be any suitable connection medhiih- for* sending telecommunication signals at the 
second frequency between the first and second signal-processingjunits. However, in 
preferred enib'odiments,' the' connection medium is^a^ cable over: which signals at the 

15 second frequency are' passed; ^ Preferably, the^cabte is a^xoaxial p^ble. The 
attenuation of a signkl tiransmitted over" a coaxial cable- increases with the frequency 
of the signar •This'can''be compensated t6 some eXtent'iby appropriate arnplification 
of the signal prior 'to itis itartsmiSsibri over the^ radio frequencies 

used for communications over the wireless link between* the central, .terminal and the 

20 subscriber terminal; which are of the order of Gigahertz, the coaxial cable has been 
found to attenuate the signal to an unacceptable level. However, by appropriate 
choice of a second frequency which is lower than the frequencies used over the 
wireless link, it has been found that a coaxial cable does provide a suitable medium 
for transmitting signals between the first and second signal processing units. This is 

25 a significant advantage, since coaxial cable is relatively cheap, and hence the use of 
coaxial cable to pass signals between the first and second signal processing units helps 
to reduce the overall" cost of the subscriber tenninal.* A further advantage .of coaxial 
cable is that it is also easy to terminate. 

In preferred embodiments, the second frequency comprises a downlink second 

30 frequency for* signals passed from the first signal processing unit to the second signal 
processing unit and ian uplink second frequency 'fof 'signal^, passed -froni, the second 
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signal processing/jcircuit^to the first signal processing jcircuit. It will, be appreciated 
by those skilled, in the;'art that many different frequencies may be chosen for the " 
downlink second.. frequency and the uplink second frequency, dependent on the 
properties of the-conhection medium used to pass signals at the second frequency 
5 ' between the first- and second signal processing units. . Howeyer, in preferred 

• ' embodiments the downlink .second frequency is centred on 935MHz, and the uplink 

- second frequency, is centred an 835MHz. In the. preferred, embodiments of the 
- ' - • present invention, the signals passed/ between first and second signal processing 
' ■ • units are ispread-spectrunj sigjials, . and in. such -cases the dqwnlink second frequency 
10 preferably has a frequency range -^^of 915.75 to 954.25MHz, whilst the uplink second 
' . frequency, preferably has. ^;irequenGy: rai|ge, of ,815.75 to,854,25MH2. It has been 

• found 'that a coaxial :Gabte: offers satisfactory .petformanpe for . the transmission of 
signals ate such frequencies :.\ - - . . 

: . ' - The second frMueney .rnay be chosen ,tp. be the frequency used by the item of 
15 tele'comhiunications equipment for transmitting ^nd receiving signals. However, in 
preferred'Cmbadiments , .the .second frequency is an inxermediate frequency, the second 
' ■ • ' signal: processing unit.pomprising .a;radio,ipod?m c jrcuit arranged to. process a signal 
-received via the ictfnae^^^^^ to generate -a 

^ - basebaild .signal. forr:pas3ing;tG;. the item of teleconimunicat ions equipment, and to 
• '20 • ' processta baseband signal froni the item of telecommunications equipment to generate 
a signal at the intermediate frequency for outputiing to the first signal processing unit 
via the connection medium. This approach ensures that the same second frequency 
can be chosen for all subscriber terminals, irrespective of the acmal 

• telecommunications equipment connepted to .the subscriber terminal. 

-25 : i In preferred embodiments, the second signal. processing circuit further 

' - ■ ' comprises a customer interface unit for interfacing between the radio modem circuit 
and the item of telecommunications equipment. Preferably, the configuration of the 
customer interface unit is dependent on the item of telecommunications equipment 
supported by the second signal processing circuit, whereas the configuration of the 
30 radio modem circuit .is independent of the item of telecommunications equipment 
. ■ jsupported -by the^seepnd"signal. processing circuit. Hence, since the second frequency 
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is In preferred embodiments pre-defined for all subscribgn.ternjinals, then the radio 
modem circuit can have exactly the same configuration,; irrespective of the item of 
telecb-mmunications equipment to be supported by the. subscriber terminal, and 
irrespectivie- of the '-operating frequency band used, for -the wireless link between the 
5' subs^cribef • termihai and the central .terminal. . . , . 

- It -will be apparent'that the:first and second signal processing unit3 can each 
be provided with separate connections to a power supply. . However,, iri preferred 
embodiments, the first signal processing unit will generally be. mounted at an elevated 
positron on the exterior of a -sabseriber 's premises , ' and then connected to the second 
10 signa;l processing unit, which is preferably located within_ the subscriber's premises. 
Preferably, in such situations, the poWei! required to operate ihe first signal processing 
unit is supplied by the second sfgnal.processfijitg unit-.;- Further, to reduce the amount 
of wiring' which needs to pass between the first and second sigrial processing units, 
' theia iri preferred embodhnehts the power is. supyplied to^ the first signal processing unit 
15" ' Via the cbnhection medium;- iri preferred .embodiments , the connection mediurn being 
a coaxial cable.- - ■ : ' 7 . : , y : 

' ' * Given that - in accordance : with the pre$ent: inventiony two separate, signal 
' processing units are provided, 'then it will be.; apparent that^it m^^ for 
certain control information to be passed between the two units during .their operation. 
20 Hence, in preferred embodiments, a conmiuniCations link is proyided to allow control 
signals to be passed between the first and second signal processing units. Preferably, 
the communications link is established over the connection medium, and the control 
signals are'issiied at a predetermuied frequency distinct from said. second frequency. 
As an exanipre "of the control signals which may be transmitted via the connection 
25 medium, the second signal processing, unit may s.end a control signal to the. first signal 
processing unit to turn the transmit circuitry within the. first signal processing unit on 
or off. Further, the first signal' processing unit may send a control signal to the 
' second signal processing unit providing information about the transmit power level 
currently being used/'-' ' 
30 ■ ' The fi'rst signal processing unit may be provided as a separate component from 

" ' the antenna, this providing for a^greater flexibiiity oyer^the choice of the antenna. 
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However, in dne'embfediment, the first signal processing. unit and .the. antenna are 
integtiated into a sihglfe housing. This provides a neat packaging, and. would typiqally 
include a fairly standard specification antenna suitable; for most deplpyments. . 

It is intended tljat*' the- subscriber terminal of .the . present invention may be 
5 connected to one or more items of telecommunications eqiiipm^iit. Hencey fh^. second 
signal processing unit may be • associated with, more, than .one item of 
telecommunications equipment. ■ ; > . .. v *. • . " . : ^^.^r- - 

Viewed' from a -second aspect, the: present ipyention provides -a,. first signal 
■ ' l^rocessing unit for a subscriber terminal according to the first aspect of the present 
10 ' ■ inventioh, the first sighaV processing unit being associated with an -antenna to transmit 
kiid "receive 'signaU over' the ' wireless link at first frequencies ,within .an. Qijerating 
^ * frequency band, ahd^the first sign^Lprocessing.unit cQmprising a.frequpncy converter 
for cohvertihg Signals' between said .first frequencies and -a second frequency, . 
' Viewed from- a diird as^^ect, thev present invention provides jsecond signal 

15 processing linit for a Subscriber teniiinal 'ace<)rding, to the firsj aspect, of the present 
invention, the second signal processing unit being associated with, an. item of 
teleconMnunicaiibiis - equipm^tit; .to .:.pass'.;s^fgnal§. between .said item of 
" telecobirhunicatioris^^qiilpin^ the first:signal processing unit, the, second signal 
"processfing unit bdihg formed from signal processing circuitry which is. independent 
20 of the operating frequency band. 

Viewed from a fourth aspect, the , present invention proyides a method of 
■ conununicating over a wireless link . with a central terminal of a wireless 
telecommunications system, comprising, {the steps of: providing a first signal 
processing unit- associated with an anteiina to transmit and receive signals over the 
25 wireless link at first frequencies within an operating frequency band; converting. 
Within' the first signal processing unit, signals between said first frequencies and a 
second frequency; providing a second signal processing unit remote from the first 
signal processing unit and associated with an item of telecommunications equipment 
to pass signals between said item of teleconununications equipment and th^ first signal 
30 processing unit; forming the; second signal processing unit^from signal processing 
' cirbuitry ' wbich -is'lndep^ of the operating frequency .band; and passing the 
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signars between the first signal processing unit and th?;.second signal processing unit 
at the -second frequency via a connection medium cpnn^cting , the first and second 
signal processing units. ' - - 

BRIEF DESCRIPTION DF THE DRAWINGS ^ r [n ; ; 
5 /' '" The present invention will be described further, by-way of example only, with 
reference to a preferred embodiment thereof as . illustrated, in the accompanying 
drawings, iii' which:* • - • - ^ ; - • • , n • . > 

- Figure T^is a sdhematic illustration of ao example ^ of a typical prior art 
subscriber 'terminal; - w; ; 

10 Figure 2 is a schematic overview^ .of^ an.,...e;xample of a wireless 

teleconununications sySte'm in whldh the present myentiofi may be. employed; 

Figure 3 is an illustfation of- an* example of a frequency plan for the 
telecommunications system of Figure 2;:^ ^ ':.vir: =. , - 

' Figure 4 is a schematic- block diagram of a subscriber terminal in accordance 
15' * with preferred embodiments of 'the present invention;.- ^ . : \ ^ 

" " Figure 5 is a cirduit- dtegram illustrating cornponents within the RF block of 
* the subscriber termihal 6f fife f erred embodiments; % • . ^ ^ - ■ 
' '' ' Figure 6 is a block diagram illust^ 
modem unit of the subscriber terminal of preferred embpdirnents; . . 
20 Figure' 7 A is a circuit diagram illustrating, the components within the radio 

modem card used to perform IF processing in accordance with preferred embodiments 
of the present invention; 

Figure 7B is a block diagram illustrating the main components of the CDMA 
modem within the radio -modem card which is used to control the circuitry of Figure 
25 1 A; - "^'^ ' ' - . • .V : . 

Figures 8A arid 8B' provide more detailed illustrations . of portions of the 
circuitry illustrated m Figure 7-; 

Figure 9 is" a diagram illustrating the spectrum utilisation of the drop cable 
used in subscriber terminals of preferred enibodiments of the present invention; 
■ 30 Figure 10 provides a more detailed illustration of the serial communications 

controller illustrated in Figure 7; and .i , : . - • : 
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•Figure I'l Hltislfates the use of a receive signal strength meter that may be 
• used in embodimchfs^*of the present invention to assist in antenna a^lignment during 
installation of the subscriber terminal. 

DESCRIPTION OF PREFEEURED EMBODIMENT ^ ^ . : J T : 

5 ■ The preseht invention may.be used in connection witli any, appropriate ty^ 
• 'telecommumcatibns signal, forvexaimpleia* telephone signal, a yideo^jgiial, or data 
signals such as those used for transmitting data over the .Internet. ^and . in order to 
support new technologies suchtvas :broadband and . video-on-deniand technologies. 
However, for the purpose of describing a preferred embodiment of ,the present 
10" invention, a -wireless telecommurtieations system will be considered that is used for 
handling 'telephony signals, ^such asjJHD.TS (Plain Old Telephony Service^ signals. 

For the ' purpose of describing,; the subscriber termiijal of preferred 
embodiments of the present inventioji; a.>yifejess teleconmiunic^tipns.system will be 
" " discussed ift" which a central statioJiiS CQi>nectedr.to the public telephone netwprk and 
15 exists to relay messages* 'from^subscdberSf tin the- cell controlljed, by the central station 
to the public teleptione network; -andi vigp-yprsa.. Figure, 2 is a, schematic overview of 
an example of such a wireless- ieleqomaT^HiQatipns. system, Thie^telecpmmunications 
" ' ^kystem mtin^S en&'m^i^ 16, each.of which is served by 

a respective central teiminal (;€T) lQ->yl?ich ests^blishes a radio link with subscriber 
20 ' ' terminals (ST) 20 within the area concerned. The area which is covered by a central 
terminal 10- can vary. For example, in a rural ar^a with a low; density of subscribers, 
a service area 12 could cover an area with a radius of 15-20Km. A seryice area 14 
in an urban environment where there.. is , a high density of subscriber terminals 20 
might only cover an area with a radius of the order of 100m. In a suburban area with 
25 an intermediate density of subscriber terminals, a service area 16 might cover an area 
with a radius of the order of IKm. It will be appreciated that the area covered by a 
particular central terminal 10 can be chosen to^ suit the: local requirements of expected 
^ or actual subscriber, density, local geographic considerations, etc, and is not limited 
to the examples illustrated, in Figure 2. Moreover, the, coverage need not be, and 
30 typically will iiot be circular in e^ctent due to antenna design considerations, 
geographical factors, buildings and so* on, - which will affect, the distribution of 
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transmitted signals. ' •'' '-'•-i *- * 

The central terminals 10 for respective service -'^areas 12,. 14, 1$ can be 
connectecl to each other by means of links 13, 15 and 17 which interface, for 
. example, with a public switched telephone network (PSTN) 18;- The links can. include 

5 conventional telecommunications techiibldgy using coppef -wires, optical fibres, 
satellites, microwaves, etc. ' ^ • - ■ ^: , . . . 

The wireless telecommunications systfem of Figure 2 is based, on 'providing 
fixed radio links between subscriber terminals 2Q affixed locations withiii g service 
.area (e.g., J2, 14, 16) and the central t6hninal' 10 fot that service.area. ... In one 

10 .embodirnent, each subscriber terriiirial 20 is provided with ai pdpmanent fixed access 
link to its central terminal 10. However, in laltertfiitive embodiments.,: demand-based 
access could be provided, so that tKe niiniber bf subscribers which tan be serviced 
exceeds the number of teleconununications links 'which' -can currently be active. 

The wireless telecommunications between a eentrar terminal 10 and the 

15 . subscriber terminals 20 could operate on various frequencies. Figure S illustrates one 
possible exarnple of the frequencies which' could be used. In the present example, the 
wireless telecommunications systern is' intended to operate in the 3.4:-3.6GHz Band. 
In particular the present exaniple is intended to^ optfrate^'M the ©and; de fined by the 
CEPT SE19 Recommendation. Figure 3 illustrates the frequencies used for the uplink 

20 ^ from the subscriber terminals 20 to the central terniinal lO^and for the downlink from 
the central terminal 10 to the subscriber terminals 20 in preferred embodiments. It 
will be noted that 12 uplink and 12 downliiik radio channeils of 3.5MHz each are 
provided about a frequency bf 3502MHz. The spacing between the receive and 
transmit channels is lOOMHz. • ' ■ . . 

25 Hence, a frequency channel will be defined by one uplink* frequency plus the 

corresponding downlink frequency. Techniques such as 'Code Division Multiplexed 
Access' (CDMA) may be used to enable a plurality of wireless links to subscriber 
.termiiials to be simultaneously supported on each frequency channel. 

Typically, the radio traffic from a particular 'central terminal LO will extend 

30. .into the area covered by a neighbouring central terminal 10, To- avoid, or at least 
to reduce interference problems caused by adjoining- areas,- Only a limited number of 
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the available frequencies will be used by any given central terminal 10. This is 
discussed in'more- jietail in GB-A-2,301,751, which also provides further details on * 
CDMA encoding^decpding. and on the signal processing stages employed in the 
subscriber terrninals andvcentral terminal to manage communications between them. 
5 ■ . Having described a wireless telecommunications system in vvhich a subscriber 
terminal in accordance with preferred embodiments of the present invehtioh may be 
• employed, the subscriber terminal of preferred embodiments will' now be described 
- further with rjeference ]to Figure 4.,: which is a block diagram illuistrating the main 
components of the subscriber teiin^inal. 
10' ^ In preferred embodiments, the functionality of the subscriber terminal is split 
' - ■ between outdoor and indoor units. Hence, an RF block 110 is provided which is 
• - typically mounted ourthe exterior of a subscriber's premises, preferably the RF block 
110 being mountedjin proximity, to a customer antenna unit 100 lised "to transmit and 
receive: wireless telecommunications signals. The customer antenna iihit 100 is then 
15 • connected tq the RF block 110 via an RF antenna cable 105. Although the RF block 
: '110 and.' customer antenna unii .lOO are illustrated in Figure 4 as separate units 
' ' bonnfected by- anteiina cable 105^ . it will^be appreciated by those skilled 'in the art 
^' thatV»if deSiri^d, antenna, u^it can be integrated within the RF block 110 so as to 
' t' pitovide. a. single unit for mounting on the exterior of the subscriber's premises. 
20 ' • ^ In preferred enibodiments, all of the . electronic circuitry which is dependent 
on the operating frequency, band used for the wireless communications between the 
subscriber terminal and the. central terminal is located within the RF'block 110, the 
purpose^Qf the RJF block 110 being to translate received downlink signals from the RF 
frequency to a standard intermediate frequency suitable for' triansriiission to the 
•25 customer /modem, unit 130, and similarly to translate received signals from the 
-customer modem unit 130 at a standard intermediate frequency into an RF uplink 
signal for transmission from the customer antenna unit 100. 

The RF. block 1 10 and the customer modem unit 130 are connected via a drop 
cable :J20,, the drop cable 120 preferably being provided by a coaxial' cable. The 
30 customer modem- unit 130 incorporates a CDMA modem operating at a fixed 
. intermediate frequency, and also includes the electronics required to ihterface to the 
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one or more items of telecommunications equipment connected to the' subscriber 
terminal. ' In preferred embodiments, the customer modem unit 130 is located within 
the subscriber's' premises, for example close to the itern(s> of- telecommunications 
equipment. Hence, an item of telecommunications eqmpfnent*4S0 is connected to the 
customer modem unit 130 via a lead 155:' Further/- th^e' customer* modem unit is 
preferably connected to an AC adaptorr40 via a D'G power supply cable 145, the AC 
adaptor 140 providing power to the custdrller -modeni unit 130. ^ l - 

Under the relevant legislation in many countries, it is often required that 
telecommunications equipment operating via - wireless -li with a 

separate source of power so that the telacDranlunidatrons equipment can be used in an 
emergency, even in the event of a ^)£ivvef cut disabling 'the ^maffi' source! of- power to 
the equipment. Hence, in pfeferted '6taboduiieiits a biattefy baLfckup unit is 
incorporated within the customer' modeiti linit, for exaniple a lead- acid battery. 

The circiiitry within the RF block' 110 will also require^ a source of power in 
order to operate and in preferred embodiments, the 'necessary power is provided 
from the customer modern unit 130 via the drop cable 120/ > 

The architecture illustfafed in Figufe 4 enables a riurhbeF of cost reductions 
to be made! For example^ if 'the 'antennk' it)0" were^ to-^^^^ the RF 

block 110, then this would result in a neat packaging, but would' require that the 
antenna be designed for universal deployment! This typically meatus designing an 
antenna with as high a gain as possible, contributing to expense. - However, by 
retaining the antenna iOO as a separate unit to the RF block ilO, then the subscriber 
terminal can be equipped with a lower cost "regular" specification antenna which 
would be suitable for most deployments." Then, In situations where signal strength 
is unusually low,' the subscriber teritiinal could optionally be equipped with a high 
gain antenna, for example as a cost option to the subscriber. This approach increases 
flexibility, arid enables a lower cost antenna to be used for most situations where that 
anteima will be sufficient. . , 

The subscriber terminal of preferred embodiments will preferably be provided 
with an * antenna which is significantly smaller and lighter than the combined 
anterma/ customer radio unit 'used In the 'subscriber termiiiials of the prior art. By 
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using a smallec ^apd lighter antenna, fewer restrictions on location and mounting 
hardware are present,. For example, since the unit .is smaller than that used in prior 
art subscriber terminals, it is more suitable for pole mounting above the roof line, 
. At higher eleYations,r tiie. increased receive signal wijl offset any lower antenna gain 
5 resulting from the vse of a smaller antenna. 

The antenna design and/or technology choice changes with frequency. When 
designing for a new operafing frequency bai\d,^ changes, in the antenna design are 
likely to result in changes iii. the , 3ubscribej terminal inechanical design and/or 
paek.aging, resulting in a, large i}umber of manufacturing variants. If the subscriber 
10 . ^. terminal rriechanics cannot be . changed, then antenna performance may be 
' . . cQmpromised..j--However, the subscriber germinal of preferred embodiments of the 
present invention allows the opti^)n of providing. a readil)/ available antenna for a new 
• operajting frequency, band untiL volume., Q sales justifies altering the design of the 
^.-subscriber terminal., Hence, it will be possible to readily provide a subscriber 
15 terminal that will operate in, a .different RF operating frequency barid. 

Apart from- the above described, cqst reductions that arise from the RF 
block/anten^i^-r architecture,, a nur^b^r pf other cost reductions can be realised as a 
;result^of,;employing-^.the archif^^ in Figure 4. For example, since all 

■ : of the operating frequency band sensitive components are preferably restricted to the 
20 . RF block 110, then the modem within the customer modem unit 130 operates at a 
standard intermediate frequency for all RF operating frequency bands. Hence, the 
customer modem unit 130 may be manufactured in large volumes regardless of which 
operating frequency band the equipment will operate in. Subsequent design 
modifications would then preferably be restricted to the RF block 110. 
25. ' .-The drop, cables used, in the prior art subscriber terminal, such as that 

. illustrated in Figure 1 , typically .would comprise a high specification screened five- 
. . pair cable. .This cable is expensive,. as are the connectors required to terminate the 
cable and protection networks. However, in preferred embodiments of the present 
invention, a simple coaxial cable is used to carry power, control and IF uplink and 
30 downlink signals between the RF block 110 and the customer modem unit 130, 
thereby removing the need for costly cable and cormectors. 
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In preferred embodiments, the customer interface antj - radio modenri functions 
are sepiarated within "the customer modem unitv A Udio modem card is provided 
which is designed to- operate at a standard IF, and to. present :a fixed interface to a 
custonler .interface card. The cusromier interfaGa ttaxd riis: then; dependent on the 
5 paftitular -item(s) of- telecommunications equipment- supported by the subscriber 
terminaL By this arrangement, the radio modern card. will. operatG with.any customer 
' • ' interface variant, and so the radio modem card can be manufactured jn- high volume 
with a design that is independent of the telecommunications -equippient, supported by 
the subscriber terminal, thereby providingxost' savings;, i Preferably ..customer specific 
10 ^ variants of the custorner- interface card niay be developed as: and when. required, .and 
such design changes in the customer interface 'card will *not^fequirer re-qualification 
of Yhe radio modem card. -Furthermore,^ any 'cost reducfion of the Tadio modem card 
arising through higher integration*^ -jof . the components will not in: preferred 
' embodiirients require design changes the customer interface card, 
is* ' • 'In preferred ehibodiments, the AC adaptor; 140 used tO; supply pQvyer to the 
subscriber tiernfiiriaF is af low colst^ uniive^^ 18V DC to the 

- ' customer modem' unit 130 arid the^RP bl^^^ The customer ^modern unit 130 also 

' ' in preferred ernBodirnerits ihcorpbfates -a Jow^'costr 2QW thr-: lead .acijd. battery for 
backup in the event of a' mains failure. Power, dissipation and hence battery cost are 
'20 reduced in preferred embodiments' by arranging logic circuitry to operate^ from 3:3 V 
where possible, and for all circuitry Etot required when the RF linK is. nor in use to 
be powered down, including RF transmit, IF transmit,, baseband transmit and codec 
circuitry. Further, the processors preferably exploit power saving modes of 
' operation. * . . 

25 * The low power dissipation results in furthfer cost reductions :by-easing thermal 

' management requirements. Puiither, since the outdoor. RF block enclosure-is smaller 
and lighter than the prior art customer radio^mnit, the mounting hardware can be 

lighter duty, and hence che-aper. Further, the indoor customer modem unit contains 

' ' a significant proportion of the processing circuitry, and lower cost plastics and 
30 assembly methods can be used than were typically required for the customer , radio 
■ • ' unit of prior art subscriber' terminals, sincei the: indoor environment requires less 
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mechanical integriisy. ^i,. ' • . , 

Having discussed some of the benefits arising from en^ploying- an architecture 
as set out in Figure 4, the RF architecture of the subscriber terminal of preferred 
embodiments will indw.be. discussed in more detail. ..As previously ^discussed with 
5 refer-ence to FiguTe^'4^ the:RF architecture . is split bety/een indoor electronics within 
the. customer modem unit 1 30.. that up/.down-cpnverts baseband information to a 
^ ' standard 4F band^ and outdoor leJeetroriics within the RF block 410 that performs the 
y up/down-conversion tO-RF. . i'^ • : ..,vL; . ; . • » „ ; 

- ' FiguJ6 5 is^aidiagram illustrating the.arrangement .of-^^^ within the 

10 •• RF block 11 0 'Tased tocconveri signals between. IH , and RF. Gonsidering first an RF 
' signal received by: the subscriber.terminaU this. receivejl signal will be gassed via the 
antenna'202 to an RF filten 200: which is: ^a^ranged. to only tevsignais-^jth.ffequencies 
within *a predetermined frequency rangerto;bi5 Q^.tput oyer path 204. The RF filter 
200 and RF filter: 210 together form a jdupje^c filter,, filter ;2 10 rbeing o^ a type which 
- 15 ^ will allb^x^ transmit sighalsroii, path- 2©6 .to be/, outf>ut to the^ anterma 202 whilst 
preventing r^fceived R^^^signals being p^se4 from, the. ante^iriia. 202 ,to.the .path 206. 
S imilarly / the -RE filter^ 200 is :of it type-J?i?hich pf events .transmit signals on path 206 
being -prdp^^ated &ni6 the?,pa£h »204 whilst-alj^wing received, signals via the antenna 
• 202 t6 be parsed, to the path) 204 In preferred, embodiments, the RF filter 200 will 
20 allow received downlink signals with centre frequencies ranging from, 35.1 1.75 to 
'3550,25MHz to be passed . through the filter, whilst the RF , filter 200 will allow 
uplink signals with' centre frequencies ranging from 3411.75 to 3450.25MHz to be 
' passed through the filter. - 

Hence, in preferred embodiments, a received RF signal at the antenna 202 will 
•25- : be* passed through the.RF filter 200 over path 204. to a switch 240. In normal 
• operation, the switch 240 is arranged to. pass the received signal to a low noise 
amplifier (LNA) 230. However, in a calibration mode of operation, which will be 
' discussed in more . detail later, .the switch 240 .can be used to block out any signals 
received by the antenna 202, and instead pass a signal from a calibrated noise source 
-30'. 245 to the LNA 230. ... . ^ 

. . " Once the signal has passed -through the switch.240, it is.amplified by the LNA 
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230 and further amplifier 235 before being passe'd^^ to --an -attenuation network of 
resistors 212, 214, 216. These three resistors 212, 21'4 arid 2-16 act in combination 
to attenuate the received signal prior to it being passed- 6n to a filter 250. It is 
a:dvisable to include SUch attenuation circuitry 212;- 2^14',-' 2-16*56 as to ensure that the 
5 * subsequent circuitry is not exposed to ai signal having a -higher power level than those 
components arfe designed for. Such' a high powered signal may, for example, be 
received at the antenna 202 if the subscriber terminal is placed particularly close to 
the central terminal with which it is arranged • to- communicate. - The • attenuation 
circiiitry 212, 214 and 216 then serves to ensure that this initially received signal is 

10 attenuated prior to its propagation through the' rest of the processing; circuitry. If, 
' subsequently, iris determined tliat the attenuation performed by the resistors 212, 214 
and 216" is unnecessary, then' a control sighal C2 caS be 'passed to a switch 220 to 
tiirn the switch on arid thereby bypass the atteniiatioif cirduitry.- 

Once the sigrtai has pkssed through the attfefriuaEiori circuitry 212, .214, 216 or 

15 switch 220, it"is passed to'a filter 250 ! Th^ 'filter 2*50' is afranged to- remove wide 
barici noise generated by the LNA 230, 'by only allowing signals ^within a specified 
bandwidth centred bri 'a^pfedetetniittfed frequency to pass- through the filter. In 
preferred embodirrients, the bandwidth allowed through the filter is 42MHz, centred 
on a frequency of 3531MHz, i.e. the^ middle of the' frequency -range for downlink 

20 signals passed from the antenna 202 through the RF filter 200. * • 

The signal output by the filter 250 is then passed to a mixer 260 via a 
matching network of resistors 252, 254, 256. The matching network seVves to match 
the impedance at the output of the filter 250 with the impedance of the input to the 
mixer 260. The mixer 260 is also' arranged to receive an input from an RF 

25 synthesizer 280, the RF synthesizer 280 being controlled by configuration logic 285. 
In preferred embodiments, the signal output by the RP synthesiser 280 to the mixer 
260 is at a frequency of 2596MHz. Baised on two'input signals at frequencies fj and 
f2, a mixer such as mixer 260 will produce signals at two output frequencies, namely 
f, + fo and fj - f^. 

30 Signals output by the mixer 260 are then aniplified by an amplifier 270 before 

being received by a duplex filter comprising filter 290 and filter 295.* In preferred 



wo 99/27720 



19 



PCT/GB98/03420 



embodiments,:. the .filter. 290 is arranged to remove the f, + f, compcxnent of the 
signals produced Ijx mixer 260, and to only allow the f, -.f, component to be 
passed through to- the drop cable 120. Further, the filter 295 is ai^ranaed to prevent 
any signals froni thjsramplifier 270 being.propagated. through ,^o,thp path 3^05. Hence, 
.5. in preferred embpdiments, the intermediate.. frequency iised to^, transmit received 
: signals via the drop cable between thp RF block 110 and the customer modem unit 
. 130, comprises the f, - f, componerit generated by the mincer 260. fi:om the signals 

received.from both the RF.synthesizpr, 280 and tlie^^f^^^^ 
. . : . . Gonsidering now signals to b? transmitted fro.ip the. antenna .202, signals at an 
10: . , intermediate, frequency in the range of ,815.75 to 85.4.25MHz are preferably generated 
: ;. by the Gustpm?^Fodem. unit 130., and.t^arismitted over the drop cable 120, where they 
^- . are. .thqn received by. the duple:x filter, 290, 295. , The .filter :i95. is^ ^rranged to 
propagate sucJ>,s.ignals.ov^T,.the.,|)ath 305 to an amplifier 310, whUst the filter 290 
.prevents such .,signa.h from being passed.back thrpugh the qircuitry described earlier. 
15 . The amplifier 3iaampl,ifies,the signals ^tid then passes theni tq the rnixer 320 via a 
matching. network.?12,, 3,14.,316. .Jhis matching .netwprk.^matches, the ^to^^ 
thp putput.oftheamplifief 3.iq ^y.Unitlje. irnp^da^ce M mixer 320. 

The mixer.. 320. alsp..,,i;eceiyes ,,aii input fr.om ..the .Rf synthesizer 280, in 
preferred, embodiments. this signal . being at ..the. same frequency as the ^^ignal 
20 transmitted from the, RF synthesizer 280 to the mixer 260. The f, + f, and f, - f, 
. components generated by the mixer 320 are then passed via another matching network 
322, 324, 326 and an amplifier 330 -to a filter 340. . . , 

The filter 340 is arranged, to p,nly allow signals in a bandwidth of 42MHz 
centred on a predetenniiied frequency to be passed through the filter 340, in preferred 
.25 embodiments this predetermined frequency being 3431MHz so as to remove the f, - 
. . f,, component produced by, the mixer 320. Subsequent amplification of the signal is 
performed by amplifiers 35.0 and 360 to counteract the loss of the filter 340. prior to 
the signals b^ing output via the switch 370 to .the filter 210, and from there to the 
antenna 202 for transmission. During normal operation, the switch 370 is arranged 
30. to pass the signals output .by the amplifier 360 to the RF filter 210. However, during 
installation calibr,ation procedures, the svyitph 370 can be switched such that the signal 
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is earthed via the resistor 380 to prevent transmission; ©fa test signal, generated during 

• calibration.- * • ,.0.. ^ , - ... 

Further, the signal output by the amplifier 360; to the. switch 370 is coupled 
via a coupler 385 to a diode 390. This provides an: indiAation 'P' of the transmit 
5 power of the signal, this indication 'P' being provided; tQ a , serial communications 
controller 410 within the RF block 110, which then passes that information via the 
drop cable 120 to the customer modem unit 130. * 

The circuitry illustrated in Figure 5: is* int-end.ed. for use in a' subscriber terminal 
using the CEPT SE19 Recommendation; for iwiceless telecoiimiunications, where the 
10 duplex spacing is lOOMHz. However; other iduplex;spacings, such, as 175MHz and 
' . 94MHz/can easily be acconModated by .infcorporating an additional fixed frequency 

* syncheSizefV ' ' : ' ".oi : : . . c - JJ . . - 

* ■ Oirder for the automatic frequency, control (AF.C):.loop to operate correctly, 
the RF synthesizer ISO mustbe phase locked to a. 13MHz: frequency Teference located 
15 -in the customer' modem unit 130. This isTachieved: by. seiiding a 13MHz tone up the 
- ' drop- cable from the customer modem unit, this tone then being isolated using a filter 
40O'J '^his filter 400' is -arranged to atowi signals within a baodwfidth qf 50KHz and 
centred on a frequeiifey of -OMHz: toibecreceivjedlby; theiRP-synthesizer 280. 

Further, certain control signals can be: passed between the customer modem 
20 iinit 130 and the RF block 110 via the drop cable. : To. facilitate j:his, the serial 
communications controller 4 10 -is provided within the RF block 110, which is 
arranged to transmit and receive signals centred on a frequency of 455KHz. A filter 
420 is used to isolate signals within a bandwidth of 20KHz and centred on a 
frequency of 455KHz that are passed over the drop cable: from- the customer modem 
25 unit 130 for subsequent processing- by the serial donmiunications controller 410. 
Further, signals emitted by the serial conmiunicatiohs controller 410_ at a frequency 
- of 455KHz will be passed through the filter 420* and over the drop, cable to the 
customer modem unit 130. Hence, the. serial communications controller 410 allows 
for bidirectional communications with the CDMA modem in the customer modem unit 
30 130. The- communications controller amplitude modulates a 455KHz carrier with 
• / binary data. In preferred em'bodiments, the.data transmitted .from the RF block 1 10 
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to the. GMU 130 comprises transmit power iever(P) only. However,- preferably the 
data transmitted from the customer modem unit 130 to the RF;.. block 110 may 
comprise the following: 

1. Transmit on/Off control (Ol); . . . . . 

5 2. Transmit calibrate control (G4); . : . , . . • 

'3. ' Receive ealibrate' control (C3); . . - ^ 

4. Receive gain trim (loud switch) (€2); and > . . . i r: - 

' 5 •/ Receive signal strength : indicaticii .(used in. ijistallation mode) . 
V: -"'The I above control ''signals^ .Cb.'.tO' .C4 ,are; then "^outpyt by. the serial 

iO ' cbrnmiinications controlier'410 to the relevamt components within the . RJF block 110, 
" as illustratfed in Figure 5. > Further, the. receive signal strength indication ^may be used 
to drive LEDs 430 provided on the RF block 110 so as to provide a-visual indication 
of Che received signal strength,, whichvi as will be discussed /in more detail later, is 
* iisefur during'-i^istallationv Alternatively.,. pr::addi£ionallyN thg, receive .signal strength 
15 indiciation may ^bc passed tor'a/DAC. 440 to generate anranalogue signal at an: output 
port of the RF block 110; A device such as? a voltmeter may then be connected to the 
output port to receive a ^signalMndicativeix)f;t'he received signal .^ti^ength. 

InpTeferr^-eiribiodimems'^the'pOvi^eF required-to operate the RJR block 110 is 
- received via the customer modem itnit 130. oyer the drop cable 120, A DC-DC 
20 converter 450 is provided within the .RF block HO. to process the received power 
signal in order to generate a regulated voltage for supply to the circuitry within the 
RF block. . • ^ 

The customer .modem unit . 130 will now be discussed in more detail with 
reference to Figures 6 and 7. As illustrated in Figure 6, the customer modem unit 
25 130 comprises a 'radio modem card 500 which is connected to. the drop cable 120, the 
radio modem card 500 communicating with the RF block 110 via the drop cable 120 
at an intermediate frequency.^ 'The radio modem card 500 incorporates all of the 
fiinctions required to implement the baseband and IF parts of the CDMA modem. 
As mentioned earlier, the radio modem card 500 is designed as a generic modem to 
30 ' be manufactured in high volume, independent of the. customer interface. The interface 
to the. customer. interface card 510 is .diELSigqed to support all anticipated applications. 
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including 1 to 4 line POTS, basic rate ISDN and- D*2&- data.- A more .detailed 
. . description of the radio modem card will be provided later with reference to Figure 

7B. ' : ~ 

■ ' : ■ The""customer interface card 5-10 is connected jo.^the_radio modem card 500, 
5 * and incorporates the foilo)ving functions: ' ' ; 

' 1. A CPE interface, one or two' line POTS, or ISDN*. ""Preferably,- the POTS 
r -r. ,:CPE^: im^ pjogrammable digital signal processor (DSP) to 

. . . implement voice compression, tone generation and detection. Line hybrid 
balance and gain trim may also be implemented by a DSP, but alternatively 
10 . ? could be implernented with, external circuitry ; 

2. A microcontroller, with twA , full software images held in FLASH of software 
used to control the customer interface card, downloadable over the air or via 
. : .a Local Access Terminal (LATXport. A software image is a specific instance 
. of a piece of softwaje, and providing two software images allows one to be 
15 active whilst the other is in standby, thereby allowing the standby image to be 

. -r: .:- updated whilst the active, image .is running; 
• * 3. . A Local Access Texminal (LA^^^^ 
' 4. A reset switch; . . , 

5. An interface to the radio modem card 500; 
20 6. A switching power converter, a battery charger and a backup switch; 
- 7. ' An LED panel driver; and 
8. A smartcard interface. 

As illustrated in Figure 6, the customer modem unit 130 also incorporates a 
. single lead-acid battery 530, this battery having a nominal output voltage of 12 volts 
25 for power backup. In preferred embodiments, battery access is via a removable panel 
on the customer modem unit. .Flying or captive leads may be used to connect the 
battery to the customer interface card 510, which incorporates the battery charging 
circuitry and switching that is activated in the event of DC input failure. 

An LED panel 520 is also provided within the customer modem unit 130 in 
30 . preferred embodirnents, this LED panel being used to provide stams information to 
' the user. • In preferred embodiments the following indications are provided: 
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Position 


Type 


Function 


Off 


Flash 


On (Red) 


On 
(Green) 


1 


Red 


Fault 


Unit OK 


Unit requires 
configuration 


Fault 




2 


Green 


Power 


No power 


Switched to 
battfery 




DC input 
. OK 


3 


Bi-colour 


Link 


No link 




Link >in 
use 


Downlink 
OK 



It will be appreciated by those skilled iii thie art that ah LCD panel could be 
used instead of the LED panel. ' * ^ ■ . . . 

Having described the 'main elements of the customer modem unit 130, the 
circuitry within the radio modem card '500 lisi^d to perform IF processing will now 

10 be discussed in detail with reference to Fig We 7A. ' ....... 

Considering first an IF signal' transmitted to the radio modem card 500 from 4< 
the RF block 110 via the drop cable 120, this signal will be re'ceived by the duplex 
filter 600, 605. The duplex filter is'arranged *such that the filter 600 will allow the 
IF signal to pass to the patfi 604, whilst the filter *605 will preveht -the signal passing . . 

15 to the path 602. Hence, the received sighaHs passed via the path o04 to a. variable 
attenuator 640, prior to being passed on through an amplifier 630 to a mixer 650. 
The variable attenuator 640 is controlled by the CDMA- modem within the radio 
modem card (which will'^be discussed in more detail later with reference to Figure 
7B), and is used to compensate for the losses introduced by' the drop cable 120. 

20 The mixer 650 also receives a signal from a first IF synthesizer 665, which 

is referenced back to a 13 MHz frequency reference oscillator 700. The oscillator 700 
is controlled by the CDMA modem within the radio modem card 500 as part of an 
AFC loop. The first IF synthesizer 665 may be programmed to any one of twelve 
3.5MHz channels within the 42MHz band spanning the range 815.75 to 854.25MHz, 

25 and hence performs RF charmel selection. The fj H- fs and f, - f2 components then 
generated by the mixer 650 are amplified by an amplifier 655 before being passed to 
a SAW filter 660. The SAW filter is arranged to allow signals in a bandwidth of 
3.5MHz centred on a frequency of lOOMHz to be passed through the filter, and hence 
the SAW filter 660 removes the f, + f2 compbnem produced by the mixer 650. The 
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3.5MHz SAW filter 660 in effect isolates the RF charinet -selected by the first IF 
synthesizer 665. * 

The" output froni the SAW filter 660 is then passdd; via a matching network 
672, 674, 676 to a variable amplifier 680, this arAplifiteT^580-pierforniing automatic 
gain control' (AGC): The signal is then passed to the-derhodulator circuit 690, which 
performs quadrature demodulation to baseband I and Q components. The I 
component is then passed via an anlplifier 694 to a CDMA demodulator' within the 
radio modem card'SOO-, whilst the Q cohlponent is passed via an amplifier 692 to the 
CDMA demodulator. * 

A more detailed illustration of the circuitry 690 i^providSd in Figure 8A.- As 
can be seen, the signal from the AGC kniplifier 680-'i5- dii^ideii into two separate 
signals , one received by the mixer 702 and one received by the -mixer 704.. A "divide 
by 4" circuit is arranged to genetate four iOOMHr signals; phase shifted by 90° from 
each other, from a 4o6mHz signal geneifated by 'a second IF synthesizer 695, this 
second IF synthesizer also being referenced back to the 13MHz frequency reference 
oscillator 700'. The "mixer 702 receives onc^of these lOOMHz- signals and then uses 
its two input signals to gerierM'e" an '*T''cbm^ Meanwhile! a ^second lOOMHz 

signal phiase shifted'by 90° is ' input fo^thfe nli:ter-704,-ahd^ the^ixet 704 then creates 
the "Q" component from the phase kfefted lOOMHz signal and frbm the other input 
signal. ' ' * - : \ 

Considering now signals to be trainsmitted by the subscriber terminal, the I and 
Q components of the transmit signal are first passed thirough filters 730 and 735, 
respectively . These two filters have a bandwidth of 2MHz in preferred embodiments, 
and serve to extract the fundamental from the digitally generated signals. • The output 
from the filters 730 and' 735 are then amplified by the amplifiers 740 and»745, 
respectively, before being passed to the circuitry 750. The circuitry 750 is illustrated 
in more detail in Figure' 8B. As illustrated in Figure 8B," the T component of the 
signal is received by a mixer 752, and the'Q component of the signal is received by 
a mixer 754. Both mixers also receive a signal from the 'firist IF synthesizer 665, 
although the signal received by the mixer 754 is 'phase shifted by 90° prior to being 
received by the mixer 754. As ' mentioned^ earlier, 'the first IF '.synthesizer 665 
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Operates from .815,75 to 854.25MHz and can be programmed to any one of twelve 
3.5MHz channels within the 42MHz band in order to perform. RF channel selection. 
The signals •generate4 by the mixers 752 and 754 are then passed to the combiner 756 
. where they are(.cpm}>ifled into a single signal. ... , . . . . 

5 The .combined signal is theo passed via ^ matching networ,k 762, 764, 766 to 

an amplifier 775, The signal output by the amplifier 775 is then passed through a 
..variable attenuator 780, and a rnatchin^ nety^prk 782, 784,. 786. Then the signal is 

: .again pas.sed through a variable attenuator 795 before being passed to an amplifier 

810. - _ .. - 

10. • , :.. : Thgni thcv-signal is passed throu^gh a variable attenuator 815 prior to being 
.- . passed .Qyer;parti. 602. to,, the duplex filter 600, 605. , The variable attenuator 815 is 
; arrangedv.tQ .qompensate, for.the, losses tl^t wUl .be introduced by the drop cable 120. 
The filter 605,«is then, arranged to cause the .signal on path 602 to be output on to the 
1 drop. eab.l.e/ 12Q, .vyhilst, the filter 6jOQ prevents that sigi>al from being propagated on 

15 . to the paAi 604. • .. , , , . . . . . . ,- . • . > . .. ;: 

.• As.also iUustrated in Figure 7A,.the i3MHz reference freque^^^ 

• V . . the oscillator 700 is passed, through a .ftlter 82^.having a bandwidth of 50KHz centred 

. ■ ..on a frequency ofj.lSMHz. J^^^ optput of,. ?he filter 825 is then passed to the drop 

jcable 120 for, transmission over the .cabje to the RF block 1 10. As mentioned earlier, 

' ■ • >• ...... C • J . , - ^ 

20 in order for the AFC loop within the RF block 110 to operate correctly, the RF 
synthesizer 280 within the RF block 110 must be phase locked to the 13MHz 
frequenpy reference generated by the oscillator 700 in the customer modem unit 130. 
By sending this ,1.3MHz tone up the drop cable, the required phase locking of the RF 
synthesizer can be achieved. , . ... 

25 . Further, as illustra^ted in Figure 7A,.a serial conununications controller 830 

is provided to allow low rate bidirectional communications with the RF block 1 10, 
the communications controller amplitude modulating a 455KHz carrier with binary 
data. This signal is then passed via a filter 840 having a bandwidth of 20kHz centred 
on a frequency of 455KHz,. and from there the signal is passed to the drop cable 120. 
30 The filter. 840: also serves to isolate any control signals issued by the RF block 110 
, arid passed. over: jthe .drop cable 120. to the radio modem card. 500. As mentioned 
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earlier, in preferred embodiments the RF block 110 rriay'For example issue a control 
signal identifying the transmit power level: The filter 840 then isolates, that signal, 
and passes it on to the serial communications controller 830. - 

Also, the radio modem card 500 is arranged td~pTovideiDG power to the drop 
5 cable '120 for transmission to the RF block 110 to power- tiie RF block components. 
• ' ' ^ The CDMA modem within the radio modem card 500 which is used to control 
the circuitry of Figure 7 A will now- be described 4n more detail with ireference to 
Figure 7B . The GE> M A -modem of preferred- embodiments' essentially consists of a 
Digitail Signal Processor (DSP) 855 which iS cdnnfected to both a. CDMA modulator 
10 ^ ' 850 and a CDMA deniodulator 860. The RXI and:RXQ' signals generated by the. 
demodulator circuit 690 are passed -thrdugh ADCs 8:68rand; &70', respectively, -prior 
to being received by the CDMA denSoduIiat&r 860.' - ^ - " : : : 
: The CDMA demodula'tGr^^ 
^ control of the'DSP-855, arid outputs the received^ data' (Rx data) andTeceived clock 
15 (Rx clbck) signals to the customer interfaGe card :510v: Fuiitherj the - CDMA 
demodulator 860^ generates a syhchronisatidn (Sync) signal usdd ^ to synchronise 
' Various circuitry Within the ■Customer'niodem umt 130.- This Sync signal is output to 
the customer interface card"510"arid is alSG^ ]i>rovidfed-^t^^^ 850. 
^ The CDMA demodulator ireceives data (Tjt data) and clock tTx etock) .signsils 
20 from the ST's connected teleconimunications equipment" via the:customer interface 
card 510.- This data is then used by the CDMA modulator 850 to generate CDMA 
modulated I and Q signals under the control of^the^DSP 855, these signals being 
passed through respective DACs 862 and 864 to generate the TXI and TXQ signals 
input to the circuitry of Figure 7A. ' • ' - - . * 
25 The DSP 855 has a host processor interface with the customer interface card 

510 to enable communications with the microcontroller On the customer interface card 
to take place. Further the DSP 855 can receive signals from the CPMA demodulator 
' * 860, such as details of signal strength used by the DSP during installation of the ST, 

this being described in more detail later. - ' ^ 

30 ' ' The DSP 855 is arranged to geneirate the vari(i)us signals used to control the 
' ** ' circuitry of Figure 7A. Hence, the DSP outputs' signals to a multiple- DAC 866, which 
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then outputs the-A-FC . signal input to th? oscillator 700 to perform automatic 
frequency control., anot-outputs the TX^GC and RX_GC gain control signals input to 
the variable attenuators 780, 795 and the variable amplifier 6)8Q:to control gain of the 
transmit and receive. signals during. normal operation., ..^ . . , 
5 ' - • Further, lthe-.DSP .855 generates the transmit, enable. (TX^ElJi) signal used tO; 
' control .the circuitry 75J0, and amplifiers 775, 810 to allow transmissio?^;tp take place. 

In- addition," during calibratioa- of , the. circuitry (eg. on installation),/the .pSP 855 
' generates/the TX^€0:MPiand:,;KXi<SQMR signals used to , control -the . variable 
attenuators 815 j^nd 640^;^; jespectiyely,v tp Gempensate- fpc. the* losses-- incurred by 
10 ' transmission of rthe^ ui^Hilic land rdo.wnlink IF signals pyer the. drop cable 120. This 
.process willi^e described in more. detail later. , > . r 

Finally, the DSP 855.ds.fespQnSfiblerfpr generating the various cpntrpl signals 
' (SCC_:DATA) T)£iss6d/to: .therseirial cpijununk^^^^ controllei:,830 for transmission 
, over the drop cable 120 tQfthe RF block UO. Additjpnally/. the DSP 845 rwill ^receive , 
15 Via the serial iconimufticatipns jgontrpller, 830 any cpntrol sigrials issue(d_by,. the RE 
block 110,.* fox example rthe transrnitpower^^^^^^^ : 
. ■ . Having :dQscnb.ed;th? circpitry^pf theRF block 1 10 and the radio modem card 
. 500, the signalgTpas^^dibetwqen itheseia^^ via- the drop .cable 120 will now be 

- discussed in more detail with reference to- Figure 9, which, illustrates the spectrum 
20 rutilisation.forithe drop cable. As mentioned. earlier, the, drop cable 120 preferably 
comprises a two conductor coaxiai cable carrying the following signals between the 
radio modem card 500 aud the RF block 110: . . ^ 
/ : 1. Uplink IF: spread-spectrurn signal; 
2. Downlink IF spread-spectrum signal; 
25 3, • : l-3MHz frequency- reference; 

4. . 455KHz carrier data link; and .7 • 

5. . DG power, preferably .10 to 20 volts. 

As mentioned earlier,, elements of .the RF. block. 110 are in preferred 
embodiments controlled by the CDMA modem on the radio modem card 500. Digital 
30 -data is pulse position modulated on to a 455KHz carrier, this frequency being chosen 
-i . due to ready ayaiL^bility. of ceramic filters and resonators and because.it is not 
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harmonically related to the 1 3 MHz frequency -reference isignal .(13/0.455 = 28.5714). 
In preferred embodiments, each data bit is sent using a line code comprising a start 
bit, data "bit and stop bit. The correlation betweenuhe data bit and the line code in 
preferred embodiments is as foUoWs: " : j i:.. 



... Data bit 


Line code 




' ' . . 100 




• ' ' • - ' " 110- ' 


• ■ ■ ■ ' • : . r-. ' 

Preferably^ data is sent in packets as follows: 


* Packet Element i * . : 


J . : : . Number of Bits r 


Sync Header 


3 


- Address . 


■ ■ - 


Pay load - ' » 


- ■ .g-- ■ - . 




. . ^ 1 



15 , . ^ ^ ' 

In preferred embodiments, the packets are time division multiplexed every 
30ms. The CMU controller preferably ^cts as a protocol master, initiating 
' communications every 30ro5. The header preferably comprises a fixed sequence, say 
■001. Further, the address, is typically set to zero, for conmiunication with the RF 
20 block 110, and a non-zero address is used for communications with equipment other 
than the RE block, foi: example a receive signal .strength meter. The p^yload 
preferably comprises 8 bits and the packet is error protected with a single parity bit. 
' !: • Figure 10 provides a more detailed illustration of the serial communications 
controller 830 and the filter 840 illustrated in Figure 7. An oscillator 900 is arranged 
25 to produce a carrier signal at 455KHz. ... Control inputs passed to the serial 
communications contFoUer 830 then cause control data to be output from the serial 
communications. controller to a switch 910, the switch .910 pulse position modulating 
that data on to the 455KHz carrier signal . This signal is then passed to the filter 840 
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which allows a bandwidth of .20KHz centred on 455KHz to be output to the drop 

cable* 120. • i « v 

For a control signal issued by the RF block 1 10, the filter &40 will isolate that 
signal and then pass it to the diode 920 which will rectify the signal. The rectified 
5 " signal is theiTpas^d Yd a- low pass filter 930 which removes- the .45.5KHz carrier 
. signal. . The output from the fiUer 930 is then passed to^a' comparator 940^ where the 
signal is compared with a threshold voltage to produce at the output a digital signal 
- for passing to the serial coniSunicitions contfoller-830. The" Serial commiinications 
- - <;oi«roller theitruses this sigmUo. create .paralM CPO^-pl gutputs, 
10 The architecture illustrated in Figure 10 is also applicable to the serial 

. .- .communicaiiQE^£pnttoier 4jl^^ in 
Figure's. The serial communications controller.,withi5.the RF block 110 may also 
' 'handle configuratM' of fRfe'lO^ sy^^ t:.::.-..^^^' 

. ...Having Jiescrib.ed„the subscriber teminal of in detail, 

15 the installation of the subscriber terminal will now- be. discussed. Important aspects 
of the instailation process are "unit cbWiguraFion and" anteina 'aiigMnent: - 

-- .... - Before-Mi-ST-becoraes-operational^onJQguratian. dmmust ^ 

unit. As an example the following minimum infottfiation may be required: 
1. RF charmel number; 
'20 ' 1. PN code; and ' • ' . i: 

■ 3. ' An ST identifier (preferably a six digit number). ■ 

Two options exist for entering this data. Firstly, if a LAT port is fitted, as 
is the case for the customer modem unit 130 of preferred embodiments illustrated in 
Figure 6, then" ah external terminal may be used to configure the unit. . This technique 
■ -25 would generally' be used for STs with ISDN or D128 interfaces. An alternative 
appfo'ach is to use a telephone connected to the subscriber terminal, such an approach 
typically being used if the subscriber terminal is to be used for POTS signalling. A 
■ ' - technique that may be used for this purpose is described in detail in the patent 
application GB-A-2, 30 1,738. • • ' • " 
30 ' Once the necessary configuratidn data, has been entered, then in preferred 

■ ' einbodiments a calibrati'oh- step is performed to calibrate the. ST ,with respect to the 
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signal losses introduced by the drop cable. The -teohnique used in preferred 
embbdimfents to perform this calibration will now be -described with reference to 
Figures* 5i 7A and 7B. ' 

Firstly, to calibrate the downlink path to compensate* for losses introduced by 
the drop' cable, the DSP 855 generates the receive calibrate, control signal C3 on the 
SCC_D ATA channel, which is then passed- by the serial communications controller 
830 over' the drop ca;Me 120 to the serial ' communications controller. 410 in the RF 
block 110 ^' This causes the seHil - conimumcations controller 410. to issue the C3 
signal to the switch 240/ to causelthe calibrated no is6. source. 245 provided -in the RF 
block 110 i& be switched into -the downlink path. Preferably; ..this calibrated .noise 
source produces additive white Gaussian h&ise at a .predeteEmined:po;Wer level. This 
noise signail is then passed through the- receive path circuitry, of Figure -S^ oyer the 
drop cable 120, and thi^ough the deceive path cifc^itry of Figure 7A to produce RXI 
aiad RXQ components which 'are butpiit to the CDMA demoxlulator 860 of the CDMA 
modem illustrated in Figure 7B.' 'i: -* v. ' _ 

Here, 'predetermined criteria are stored' .which ^ the. calibrat&d "noise source 
should exhibit when received by the GDIv^A'd*em^ulator*860 if theiosses of the drop 
cable have been compensated for;' By corfiparing" the- actual. received noise, signal with 
the predeterminidd criteria, the CDMA- derhoduldtof canidet'ef ihihe whether' the setting 
of the variable attenuator 640 should-be incremented or decremented., One example 
of the predetermined criteria which may be stored is the frequency wiih Nvhich signals 
outside a certain number of standard deviaitions from the peak of the Gaussian signal 
should be received. Since the noise signal is digitised prior to being received by the 
CDMA demodulator .860, the GDMA demodulator can be arranged to keep a count 
of the nujfnber of times the signal is outside the determined number of standard 
deviations, and notify the DSP 855 if the number exceeds a' certain threshold,, thereby 
indicating that the setting of variable attenuator 640 should be: altered. . . 

■ When the DSP 855 receives a signal from the CDMA' demodulator 860 
identifying that the setting of the variable attenuator 640 should, be altered, it 
generates a RX_COMP signal for outputting to the* variable attenuator 640 to alter its 
setting/ By appropriate* setting of the variable attenuator- 640;. the losses introduced 
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by the drop cable in' tKe -teceive path can be compensated for. 

To calibrate the.uplink path to compensate for losses introduced by the drop 
cable, the DSP 855 is arranged to instruct the CDMA modulator 850 to. generate, in 
preferred embodiments; a ealibr^ited noise, signal for transmission, through ;^^ transmit 
5 path circuitry of Figure,-? A and Figure- 5. To avoid the noise signal b.eipg.transmitted 
from the antenna 202, the DSP- 855 also - generates a control sigijal ,.C4 on the 

• SCC_DATA output, which is pas3ed. via,the seri^il Q9|nnxunications cpmroller. 530 of 
■ the radio modem card 500 over the ^ropjcabla 120 to the serial cpmpiunications 
" controilef 410 inf the JIF. block, the r^^by'^^usipg the. -se^^ conmiunications controller 

10 410 to issue the C4Jsignal^ to the svyiteh 3.70 to eaijth the^transniit signal. , 

- However^, the coupler 3.85 ,i^ ;th?^ RE blocJc: 1 10 stilL receives the transmitted 
• ' hbise'-signal, and hence pcoyideS:aji4ndjcation,'P' ,of tli^. tr^smit powe^ of the signal. 
This indication 'P/ is^ provided: to.thetserial^cpnunur^icau^o pontroller 410 within the 
RF block- 1 10, .which .then passes, that- iufpjHjation via the^ drop cable 120 to the serial, 
15 communications controller 830 in the radio modem card.50Q. This, data is then passed 
to the DSP/.855;via.the:SCG_DATA cAannel, andrtl;ie DSP compares ^he indication 
" 'P with a. predeterfnined .yalu^ to /(^Qt^ripine >v^5tjtier.;;5he,..settiiig pf the variable 

• attenuator 815 :shouLtiibe,iaUered/>I^r^lteT^^^^ necessary, then^the DSP outputs a 
" suitable "rX_COMP' signal to. the var-iablp attenuator 815 to alter .its setting. By this 

20 approach, the losses introduced by the- drop cable in the transmit path can be 
compensated for, . ^ . . , , 

Once the necessary calibration steps have been performed, then the antenna 
' 100 of the subscriber terminal is in preferred embodiments aligned so that it is 
pointing towards the central terminal with which it is intended to communicate. Since 
25- the antenna. is typically mounted at an elevated position on the exterior of the 
subscriber's premises, then the. -engineer will generally have to climb up to the 
mounting location of the antenna and nianually align the antenna unit. 

Where ai LAT port is fitted to the subscriber terminal, an external terminal 
may be used to monitor receive, signal strength and act as a guide for antenna 
30 panning. However, , since the -LAT port, if any, will typically, be provided at the 
. '.customer modem, unit 130: located inside the subscriber's premises, then such an 
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approach is very cumbersome if carried out by a single' engineer, and so typically 
involves two engineers, one for adjusting the antenna/ ^nd ont for monitoring the 
receive signal strength. ' . . ■ .* 

* In accordance with preferred embodiments of Jthd present invention, a number 

5 of simplified options are available for aiding antenna alignment. All of these options 
require that' the subscriber terminal be" placed in a special mode of operation which 

inhibits normal operation. This could for example be achieved by entering a special 

code" into the subscriber terminal following unit reset. The unit- would then remain 
in antenna alignment mode tcr'enable the installation to-be comptered:. % 

10 Thfe 'receive signal strength is -measured oh <le-spread-data :.in the CDMA 

' demodulator 860 within the customer moderi* unit 130, where: the true . signal power 
can be distinguished from access noise. One option for removing the requirement for 
an exteriial tfefnlinal to be fitted via the LAT port is to use the customer modem unit 
LED/LCD panfel to indicate rebeive Signal strength. '-However,^ this would still 

15 typically requir^ two elrtgin^eers to perform the ^instaliatiori. 

HenceVan alternative optiori'is "to incorporate LEDs into the RF block 110 to 
indicate receive signal strengthras was-discussed earlier witii' referenGe..to Figure 5. 
Since the RF block 110 is likely to be located very <ads'e' tt>- the antenna uiiit 100, and 
indeed in some implementations both the RF block 1 10 and the^ aritenna unit 100 will 

20 be incorporated iiito the same physical device, then the engineer that is adjusting the 
antenna can also view the LED indication on the RF block. Howfever, as mentioned 
earlier, the receive signal strength is preferably nieasured in thd CDMA demodulator 
within the custdmer modem unit l30. Hence, in preferred embodiments, the receive 
signal strength as determined by the CDMA demodulator is then output by the DSP 

25 '855 on the SCC_DATA output and transmitted back up the drop cable 120 via the 
serial conmiunications liiik, and subsequently displayed on'the LEDs of the RF block 
110. 

As illustrated in Figure 5, as an alternative, or in addition, to the LEDs, a 
DAC 440 can be provided in the RF block 100 to generate at an output port of the 
30 RF block an analogue received signal strength indication (RSSI). Then, a device such 
as a voltmeter can be attached by the installation engineer to provide an indication of 
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received signal strength, / . 

Further," since, in preferred embodiments the ST has already. been calibrated, 
prior to the antenna alignment process being performed, to compensate for losses 
introduced by the drop, cable, the LEDs or voltmeter qan be calibrated to provide a 
5 ^ direct reading of jecQiv^d- signal strength to the instgiUation engineer. . 

Yet another alternative approach, depicted inJigure 11, is, Jo place a receive 
. signal strength' meter 960 in line with , the drop cable. .120. ' M bffor?, the receive 
: : - signal level is transmitted up tbe.RF block cable u?ing the serial, comrnunications link, 
but iri-.thisrinstance is intercepted by the. meter. j . The signal strength level is then 
10 displayed, oji an LED ;or LCD .panel provided by the signaL strength meter. When 
-alignment is.qomplete; the meterjs removed apd thedrop c^ble fitted to the RF block 

; I • .The Hiain -advantage of providing eitherandieation mechanisms in the RF block 
- or a. separate, meter connected to the.cable .in .the vicinity of the RF block^s that the 
15 signal strength pan}.t|e evaluated near the, RF block, thereby enabling the ST^ to be 
" ' . installed, by a single person. Further, ir^ preferred embodinients, the indication can be 
. - calibrated.to give atdirect.indication of "fade rriargin" , i.Q,. the^a^ipunt of dB variation 
' before rthe Gommuj5iipatipn path is Jost. .,r . . . - 

• It wiU be appreciated by those skilled in the art that the actual device used to 
- 20 provide the indication of received signal strength is not important. ^Any type of yisual 
or audible indication could be used as appropriate. 

iAlthough . a particular embodiment has been described herein, it will be 
appreciated that the invention is not limited thereto and that many modifications and 
additions thereto may be made within the scope of the invention. For example, 
'25 • variaus combinations of the features of the following dependent claims could be made 
! . with the features of , the independent claims without departing from the scope of the 
present invention. 
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■ • - • - • CLAIMS • . 

1. A subscriber terminal for communicating over a wireless Iink,with a central 
terminal of a wireless telecommunications system, the subscriber terminal comprising: 

a first'signal'processing unit associated with'an antenna to transmit and receive signals 
over the wiirbteS's link at first frequencies within ah operating frequency band, the first 
signal" 'processing unit cornprisihg a Trequenay 'converter, for. converting, signals 
between said first frequencies and a'seeohd frequency;^- . ':. / ; • . 

a second signal processing unit remote* from the first. rsigiiat:processing unit and 
associated with'an item of teleconnjiiuiiicatiohs equipihent to pass sig said 
item of telecommunications equipment and the first signal processing unit, the second 
signal processing unit being fonfied from signal processing .circuitry which is 
independent of the operating frequency 'band, the signals being passed between the 
first signal processing unit 'sind the second signal processing :unit at the second 
frequency via a connection medium connecting the first and second signal processing 
units. ' " ■ -'^.'7. J' .••!• • : r,'.-- ■ , ... 



2. A subscriber terminal as claimed' in Claim- 1, wherein , the first signal 
processing unit is arranged to be mounted en the exterior of a subscriber's premises, 
whereas the second signal processing unit is arranged to, be located within the 
subscriber's premises. 

3. A subscriber terminal as claimed in Claim 1 /or- Claim 2, wherein the 
connection medium is a cable over which signals at said second frequency are passed. 

4. A subscriber terminal as claimed in Claim 3, wherein said cable is a coaxial 
cable. :i : . 

. r. 

5. " A subscriber terminal as claimed in any- preceding claim, wherein the second 
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frequency comprises a downlink second frequency for signals passed from the first 
signal processing unit to the second signal processing unit and an uplink second 
' frequency for -signals passed from the second signal processing circuit to the first 
signal processing' circuit. . i. . . . . 

5 

■ . 6, A subscriber terminal as claimed in any preceding claim, wherein the second 
^' ■ frequency is an intermediate frequency, the. second, signal processing unit comprising 
' ' 'a -radio modeni circuit arrai;iged. tp process, a signal received via the connection 
medium at the intermediate -frequency to.^gener-ate a baseband signal for passing to the 
10 item of telecommunications equipment, and to process a baseband signal from the 

itehi of ^elecooamunications equipment generate a signal , at the intermediate 

' - frequency for Gutputting.to tiie.first sigpal processing unit yi^ the connection medium. 

7. . A subscriber, t-ern^iaal as ;Claimqd.. in Claim 6.,, wherein the second signal 
15 • processing- circuit: further cpmpriseSia cus;oniei^ interface unit for interfacing between 

the radio ^modera^ circuit '^nd . the ^kem of ,telecQnimi|pications equipment . 

8. A subscriber terminal as claimed in Claim 7, wherein the configuration of the 
customer interface unit is dependent on the item of telecommunications equipment 

'20 ' supported by the second signal prpcqssing circuit, whereas the configuration of the 
radio modem circuit is/independent of the. item of telecommunications equipment 
supported by - the second signal processing .circuit. . . 

9. A subscriber terminal as claimed in any preceding claim, wherein the power 
25 required to . operate the first signal processing unit is supplied by the second signal 

processing unit. . 

10. * A subscriber terminal as claimed in Claim. 9, wherein the power is supplied 
to the first signal processing unit via the connection medium, 

30 

11:.- :. A . subscriber ..terminal -as ..claimed in., any preceding claim, wherein a 
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cominunications link is provided to allow control signdK to: be passed between the 
first and second signal processing units. ' - . . . 

12. A subscriber terminal as claimed in Claim 11, wherein the communications 
5 link is established over the connection medium, and the control signals arer issued at 

a predetermined frequency distinct from said- second frequency. - 

13. A subscriber terminal as claimed in any 'preceding claim,: wherein, the first 
signal processing linit and the antenna are integrated 4n -to single. housing, : 

14. A subscriber terminal as claimed in any preceding claim, wherein the second 
signal processing" unit is associated Wfth rHofe than* ofi6 item^iGf tete^ 
equipment. " ' ' •* ■ • - - - : " r ..; . 

15 15. A first signar processing unit for a subscriber' terminal as: claimed in any 
preceding claim, the first signal processihg^ irriit being associated with -an antenna to 
transmit and receive signals over the wirelessi;4ink -at if st^-f requeue ies with^ an 
operating frequency band, and the first signal processing unit comprising a frequency 
converter for converting signals between said first frequencies and a second 

20 frequency. 

16. A second signal processing unit for a subscriber terminal as claimed in any 
preceding claim, the second signal processing unit being associated with an item of 
telecommunications equipment to pass signals between said item of 

25 teleconmiunications equipment and the first signal processing unit, the second signal 
processing unit being formed from signal processing circuitry which is independent 
of the operating frequency band. 

17. A method of communicating over a wireless link with a central terminal of a 
30 wireless telecommunications system, comprising the steps of: 
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providing a first' signal, proce,ssing unit associated with an antenna to transmit and 
receive signals over the wireless link at first frequencies within an operating 
frequency band; 

5 converting, within .the first signal processing unit, signals between said first 
frequencies and a. .second frequency; 

* ' * ' * • • : • • [j j • / . 

-providing a second signal processing uoit remote from the first signal processing unit 
and associated with an item of telecommunicanons equipment to pass signals between 
10 said item of telecommunications equipment and the first signal processing unit; 

' " forming^the second- signal processing^, unit from signal processing circuitry which is 
independent of the operating frequency band; and 

'15 passing the -signals, between, the . first sig.nal processing, unit and the second signal 
- processing unit.at- the second frequency via a connection medium connecting the first 
and :^econd signal: processing, junits;.^ . , ^ ...... 
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